Abstract. We present the results of our U BV JHKLM photometric and spectroscopic observations of V407 Cyg obtained in [2003][2004][2005][2006][2007][2008][2009][2010][2011][2012][2013][2014][2015]. No fast brightness variations of V407 Cyg have been detected since its RS Oph-type outburst in 2010. Now the binary demonstrates a low-excitation emission spectrum with Hα weaker than the [N II] 6584Å line. It is a typical spectrum on the way to the passive state.
INTRODUCTION
A symbiotic star is a long-period interacting binary consisting of a hot component (a hot subdwarf or a neutron star), a cool component (a late-type giant or supergiant), and a gaseous nebula. Different types of activity are observed in such systems (Belczynski et al. 2000) . A typical Z And-type outburst is characterized by a moderately fast rise to the maximum brightness (with an amplitude ≤ 3 mag in the B band). Usually a system returns to quiescence after 5-8 years of its active state. A recurrence time for such type of outbursts is several decades. Symbiotic stars that demonstrate Z And-type outbursts are united in the subclass of classical symbiotics. The second subclass is symbiotic novae (the oldest object is AG Peg). All symbiotic novae are very slow novae with only one detected outburst (the constant luminosity phase of the outburst lasts for many decades). The third subclass is recurrent symbiotic novae (RS Oph is the most famous object of this subclass) with fast and bright outbursts (∆B ≥ 5 mag). The spectral and photometric evolution of such an outburst is nearly the same as for classical novae.
Quite recently, there was an opinion that a symbiotic system could demonstrate only one type of activity (or no activity). However, now the situation is different. V407 Cyg is just one of the systems with different types of activity.
V407 Cyg was discovered during its nova-like outburst in 1936 -1939 (Hoffmeister 1949 . After that, observations of the system could not reveal its symbiotic nature for a long time. Meinunger (1966) analyzed its high-amplitude photographic brightness variations and concluded that the Mira pulsation period was about 745 days. All of the published spectra obtained before 1994 (Esipov et al. 1988; Kolotilov et al. 1998) were typical non-symbiotic Mira spectra contaminated by the gaseous nebula NGC 7000 (V407 Cyg and NGC 7000 are unrelated objects, close only in projection on the celestial sphere). The first typical symbiotic spectrum of V407 Cyg was obtained only in 1994 (Munari et al. 1994) .
In 1998, the binary underwent a small outburst (Kolotilov et al. 2003) , nearly invisible during the Mira's maximum but prominent near the Mira's minimum. The spectral evolution of this outburst was considered by Tatarnikova et al. (2003a) .
Nishiyama & Kabashima (2010) discovered a very bright and fast outburst of V407 Cyg. It looked like a typical outburst of classical novae (Munari et al. 2011 ). In the group of symbiotic stars, only recurrent symbiotic novae demonstrate such type of outbursts. Note that the two previous outbursts of V407 Cyg differed greatly from the strong outburst observed in 2010. V407 Cyg is the first symbiotic system detected in gamma-ray range. According to Abdo et al. (2010) , the first detection of gamma radiation was on the same day when Nishiyama & Kabashima found the star in outburst. Shore et al. (2011 Shore et al. ( , 2012 interpreted the continuum emission in a wide spectral range and analyzed spectral evolution of different emission and absorption lines. All four states of V407 Cyg were considered by Esipov et al. (2012) .
Let us note some unusual features observed for V407 Cyg that we will not discuss in our paper. The first one is that the system has an optically thin dust envelope, despite its longest pulsation period among all symbiotic Miras (Yudin 1999) . The second one is that a prominent resonance line of Li I is sometimes registered in the spectra of V407 Cyg (Tatarnikova et al. 2003b) , though V407 Cyg has no signs of sufficient enrichment in s-process elements (typical of other AGB stars with lithium enrichment). However, Wallerstein et al. (2008) detected the resonance Li I line in two recurrent symbiotic novae, RS Oph and T CrB, with ordinary (not Mira-type) late-type giants as cool components (at that time, there were only four recurrent symbiotic novae). We will consider additional features (including fast brightness variations) in the present paper.
OBSERVATIONS
Our photometric U BV JHKLM observations of V407 Cyg were carried out with the 0.6-m and 1.25-m telescopes at the Crimean Station of the Sternberg Astronomical Institute, Moscow State University (see Tables 1 and 2 ). The photometer parameters and observing techniques were described by Kolotilov et al. (1998) . We used the following standards for our photometric observations: BD+43
• 3770 with U = 11.01 mag, B = 10.17 mag, V = 9.14 mag and BS 8079 (J = 1.00 mag,
The observational errors in the optical range do not exceed 0.05 mag if the star is brighter than 15 mag but can reach 0.2 mag if the star's magnitude is about 17 mag. In the infrared (IR), the errors are not larger than 0.03 mag in JHKL and 0.05 mag in M .
We carried out several sets of B-band photometric observations with a CCD camera at the 0.6-m telescope of the Crimean Station to look for rapid brightness variations of V407 Cyg; a number of BV RI estimates were also obtained (cf. Table 3 ). Spectroscopic observations were acquired with the 2.6-m G. A. Shajn reflector of the Crimean Astrophysical Observatory using the SPEM slit spectrograph at the Nasmyth focus (with dispersion about 2Å/ pixel). We also carried out spectroscopy with the 1.25-m ZTE telescope using a slit spectrograph. The dispersion for these spectra is 5Å/pixel or 2.3Å/pixel.
Our observations are shown in Figs. 1 and 2. The dates of the Mira's maxima (marked by vertical bars above the J-band light curve in Fig. 1) were calculated using the ephemeris from Kolotilov et al. (2003) . After the RS Oph-type outburst, the ephemeris does not match the maxima observed in the IR light curves any longer (see Fig. 1 ). The maxima in the visible range are displaced by the same amount (∼ 0.15P ).
After the outburst in 2010, a step that occurs on the ascending branch of the light curves in the BV JHKLM filters also changed dramatically. It became deeper and wider.
The infrared maximum occurs ∼ 0.15P after the visual maximum (Fig. 1) . The distance to V407 Cyg, estimated from the P-L relation, is nearly 2.4 kpc. 
DISCUSSION
The early spectral evolution of V407 Cyg was discussed in Munari et al. (2011 ), Shore et al. (2011 , and Esipov et al. (2013) . Now the system demonstrates very strong periodic continuum variations (∆V ≈ 5.5 mag) due to Mira domination Table 2 . JHKLM photometry of V407 Cyg. in the visual range. The spectral type of the cool component near its minimum (2015.08.21) obtained from the TiO 7100Å band is near M7, but the very strong VO band near 7500Å is consistent with a later spectral type. The behavior of fluxes in different emission lines is presented in Fig. 3 . After the summer of 2010, it is consistent with a simple recombination model (with the hot component turned off). According to diagnostics of the [O III], [Ne III] forbidden lines, the electron temperature decreased from 13 000 K (2011.07.24) to 10 000 K (2013.08.09), with constant electron density, n e ≈ 5 × 10 6 cm −3 . In 2015, the object was too faint in the B and V bands, and we could obtain only the red part of its spectrum. In 2012-2015, the fluxes in [N II] lines decreased insufficiently in contrast to Hα. Now the spectrum is sufficiently similar to a typical passive-state spectrum (cf. Kolotilov et al. 1998) .
Fast brightness variations is a phenomenon observed only for several symbiotic stars (Sokoloski 2001) . Even in these systems, fast brightness variations sometimes disappear. The nature of this type of variability in symbiotic systems is usually related to the existence of an accretion disk around a hot subdwarf. Another possibility is magnetic accretion on a hot subdwarf (Sokoloski 2001) .
The first observations of flickering (short time-scale aperiodic optical-brightness variations) for V407 Cyg were obtained in 2002 (Kolotilov et al. 2003) . They reveal the existence of fast (with a period of 20-30 min) brightness variations with an amplitude of ∆V ≈ 0.1 − 0.2 mag. Shugarov et al. (2007) analyzed flickering of V407 Cyg during different pulsation phases of its Mira component. They demonstrated that fast brightness variations were prominent near the Mira's minimum and invisible near its maximum.
We began our search for the flickering effect two months after the star's RS Ophtype outburst. Regularly (since 2010) we tried to register the resumption of optical flickering (see Fig. 2 ). Now we can conclude that no variations of amplitude above 0.05 mag in B band could be detected. It is a typical situation when flickering disappears during outbursts in symbiotic stars (for CH Cyg, see Stoyanov et al. 2012 and for RS Oph, Zamanov et al. 2006) . Worters et al. (2007) detected the resumption of optical flickering in the system of RS Oph on day 241 of the outburst.
During our observations, the Mira was at different phases of its pulsation, but flickering has not been detected so far. According to our spectroscopic observations, V407 Cyg now is on the way to its passive state. Therefore, recovering of its fast brightness variability can take many years. 
